Induction of cognitive deficits by immunization with cholinergic cell bodies: the influence of age and integrity of the blood-brain barrier.
We have recently shown that prolonged immunization of young rats for one year with cholinergic cell bodies (perikarya, PK) purified from Torpedo electric lobe results in the accumulation of IgG in specific brain areas such as the hippocampus and induces behavioral deficits in spatial orientation and short term memory /1, 7/. We presently studied the rate of development of the cognitive deficit in older (12 months old) Sprague Dawley rats which were immunized for periods of up to one year with either Torpedo cholinergic PK or adjuvant (controls). T-maze alternation and Morris swim maze tests revealed a small deficit in the performance of the PK immunized rats after 6 months whereas significant deficits were observed after 12 months of immunization. These results suggest that the duration of immunization is a more significant factor than the age of the animals in the development of the behavioral deficit. In order to examine whether permeability of the blood-brain barrier to IgG influences the rate of development of the cognitive deficit, we disrupted the blood-brain barrier of PK immunized rats by hypercapnia. This treatment repeated weekly for 2 months was found not to accelerate the rate of appearance of deficits in performance of the rats in the T-maze alternation and Morris swim test. These results suggest that penetration of IgG via the blood-brain barrier does not determine the rate of appearance of the cognitive deficits.